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[J0L*M] 

<&E*H ^§1 ^ £ ^l7> 7flA]£lol oJ4. ti}£^ 71 ^£ ^1 4 

H 41 ^Vth}. ^"71 ^|1 1 ^"C>1 A o V 7 ] ^sg Pl-HoflA-j S]^^ Tfll 5) 

4tt)*M ^7l ^1 4a 51 ^1 flan- 4^4. #7l 43 #0.5. #7l 

^^5] iL^SRr *fl2 S^RVcf. ^71 SAj-Sl *j]2 %o) v}=L 

*H ^2 ^"71 ^1 4H21 all 2 ^^11- Sf^ V W- ^71 ^12 

^^14 *n *h* oi-g-sn a^a* ^-71 *£^n 7i# 

H 3 
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^ 3)1 ^{Method for aligning of wafer and apparatus 

for same} 

E 6£ £ y s ^°lH ^1 # ^ *fl2 %2\ 

^ ^1* JEA]^ ^o]4. 

E 7^ £ ^oflA^ ^11 & 42 ^Kr H o V ^ %JLS.o]z±. 

100, 200 : i3M*l 102 : *lll 

104 : A2 %Q 202 : 
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1020020036013 #^ 2002/7/6 

110, 210 : *fll 112, 212 : A]2 4*H> 1J r 

114, 214 : 3*1 

AA$\ £4 7M£jji $X^, A £4 ^<>fl44 ^ i^l- #3*Rr 

^ ^ #<£* r 7fl <£^U $14. ^4 «J-5L^1 ^2: ^§1- ^4 44°J 4 

^ ^-^(Photo-lithographic Process)^ ^ ^?i4 H^i}^ °H 4 

^ ^ % oil- ^44 4lL> #47 r ^J3_*r ^44. 

b it£3l4^£ ^€4 4^4 < ?l(misalign)44. ^4 4^4^ 

JL^ajsH rq-s <*e}.o] p>^] (align margin) 3 ^± ^ ^M^o} 44 ^ 

4t £4?H 4444^4, 43" ^)%<>-3. 4^4^ &4. #7j 4^ 

4°J M«r7l 44, $W4* ^44 ^4<?147l^ 434 l^^S 

-$.734. 

<16> f-#3j*! A>A] 4^-4 ^4. 

<17> ^olSjS] Aj-H.0]] iSeflxl^Hnl-^ ^3] ^^*14. 

30-4 



1020020036013 #^ H4: 2002/7/6 

<i8> °]°\*\, ^«H^ #^%4 elH*H ^ Aj|7l( intensity) ^s]-4 

#tfl<3 (broadband)^ ^^^1 3$ *H1" f-^fl € £31^ 4*1 ^ 44 

3*11 ^BKl 4H(align mark)^ 2|-3L&# 31 al iL^SM: tf#SH t^U^ 

<19> £ 1-8: ^Hfl^ ^o]3j| ^ #4* 7flsH.2.S 5.Al^-H^ol4.. 

<20> £ l£ ^*H, T^^S #71 <g5KI Df3.ofl o^«fl ^lo]3Ej^- ^^Rr H o^# 

11^4. 

<2i> 5L£e|]^iE^ol 52^5} %flolsl(W)l- *Ho]3t| ^flolxl(io)^l *fe4. #7] 

^ # 43H4 ^1 p>3. ^ j^eflo] 431-^1 &4. 
<22> #?1 ^o]^)6\] ^44 °X±r ^3] *1 #(12)-|: 3zA}44. 

°1 ^, #7i #(12)-^ 4^4 as 4^51^ 31 4a #J15- <2^H 2: 

4^4. #71 ^4£ #(12)-£ #7] ^1 414al, #4 4^ 

^3. l4# 24#-§- ^1^1 

<23> #7l Ajl^l^ 4^(14)^ ^44?} DC^JJ: 4^°-^. ^i-&3l 0 144. #7l 

4Jl 2h^AS.-^^ #7l ^1 4^4 ##44. 
<24> #4 $)]ols)(W)^ Z[ ^ II flfc ^1 43^ #7] o]g|] 4 

44 444 ##€4. 444, -M#4 4a4 4^4 #7l Mi 4*11 ^3 
^ 3! 4a4 4*1 ylH^H $)Hsl(W)t- 344 44i 31444. 
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1020020036013 2002/7/6 
<25> # 7 14 *M*)£| *of-§: ^. 3*HS X-44 4£ 44 

selHiM^-o. j^v^ ^ ^ E o] o_i3i5iioi €=o§#*H4 ^efloi 711- Oj-g-^ ^ 
43HH ^4^r ^do] £ 4tH4 4€4 «2*13fe*14 <^*- 

<26> o](^4- ; .o^M ^ 141" 444^ 3 ^R!*14 ^-SKspec-inH?M4 
^4 7^0. ^ 4^43, ^*l7> i^-4:°r( spec-out) 44 nl^-^sj-y^E 

°fl tl)4 J±3i)te 4#4 ^4*1 ^4 £ 4*344. 

<27>. ..H^Cfl, #7l 4^4 4^5. 31 4^1 4(12)# 2:4«H *M=KW)# 314 
^^Itt 4?1 P>351 447} ^ols)(W)^ <3«H4 5^M°l n J #7] 

(W)# ^%*>7ll 31*m + ^4. #71 31 4321 4 ^47> 

(W)2l f^j^, #7l ^ol3l( W )ol 3^ p>32l fl^l 4S7> 4*1] ol o^ 4 

S4^ 4^7)1 ##£4. 

<28> £ 2^ #Efl2l ^1 #*HH ^1 p>H21 44 Sl^^ol 4fl#£)fe 3*lf- 

^•14 3M4. 

<29> £ 21- 4^4 C 4 ^H^-S. 4^44, 4?1 ^HsKWHMl H^S|<H 31 4 

^(20)7> ^<H4 #oii 2] ^1401 ol ^14£, #71 4 31 43 2fl€(20)#2l ^oi 
7} az 4^ 4°14 444, 431333. ^4 31 4s 2fl^(20a)°fl^ 314^ £1^4 
<>1 ^^14, 4313 <5-3 44 31 43 3fl€(20b)<>lH 5143^ si^^-oi ^# 

3tt 3*1^ ^43 &4. 4*11333, #31333 44 31 43 2fl £ (20a) oil Ai SI 
sm4(24aH 4fl#sl^ ^4 ^2j£l ^4 31 P >a sfl^ObHH 
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1020020036013 2002/7/6 
S]^ $£%(24b)<>} $)*H t>]*fl <$(+)£] ^o.^ AX^V# 3=m(shift)£M 

5£4. ^, #7] e\n*\ ^1 ^*H1 t^sl^ ^o-itj-. 

<30> oje^V ^£ ^ CMP-g-^# ^ 

«8^-H4El x-^ 4]^slJi ojcf. #7j CMP^^-g- 9| o) a] ^.g- ^^A)?l7l «fl£o)l, 
nflnflS ^1 p>H7MH c^^Tiq- ^fe ^^14- 3^4, #7l flo}^ 

#3Sr ^<=>1 *V°14 ^^*}7fl iHm4. 

<31> #7] ^1 A] S)^^ 2)^^-1- f^H 3a}^ ^Aj^. ^o. ( Aj- 7 ] ^ 

&°fl, #7l 34 2^41 <2H ##3^ 433 <?]*l±r -2-47} ^ 3.7]} t 

^£4. 44^, A <M 7)^o.S T^ip^ ^1 433 3*1 
^11 3*ti *1H3J)# ^lAl^l^, ^IHLV *flolil|7> 313*1 ^^>7ll ^4. 

<32> # 7 j A^xg^ ti^oflA^ SlMstH ^5)0^ o}i- Aj I pj-a. Aj-o)] ^3j*l ^0.5. 

^ 2:4*H *1H3* 31*1^4. 3^4, ^"71 43 ^Af <^a^h 

*IH*I«- *jf *Kr 7Hf44. 

<33> P|-ia ^ 3H33 35^ ziTjofl nfl^ ^5fo]^E^ ^Af ^AfA)^ % 

*lH*Rr y o v ^ ^ #*13 °a i7> U£ ^7fl 4*1 ^ 4-237114Jli 7flAls]ol ^Cf. 
<34> ^A^7\ 4^ #o. ojAj-SH ^1* 3t*Rr #^3 °^ i7f -^7fl 

^ ^62-058628^41 7flA]£|o] ojt}. 
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<35> nam, '#71 ^ofl 2l«flAi£ 31 3$ £*>^ iL#^ =r 

m. 

<38> #71^ ^§>7l ^x$*. f 

<39> p}37l- «g^£M #£*fl 71^ *(**Hr 

<4o> iiHM 4a4 ^z\*}7\) $7} ^§1 p>a *JU 

<41> iiiMM 2:A>^ ^1 ^-71 ^1 P>3<HM S^S} jfll S)^^ ^!^^H ^"71 

<42> ivH>7] 3f p>a ^jis. #7] 41 0,^1- iL^^l 

<43> V )4V 7 1 ^Af^ ^l-^-o] Aj-7] ^ n>Hi^ *fl2 5) >*H*H #7l 

3f ^12 4« 4^*Hr #31; 

<44> vi)^-7l ^|2 3*1 *IU 3*1 °l-8-*H 7l^ ^l*>7l 3tt 

iL^SM: #31; 

30-8 



1020020036013 #3 2002/7/6 

<45>. vii)^7] il^l 3*fl ^4 3^3 ^t^Kr ^Tfll- ti>£^l 3^3 

<46> # 7 )*V ^12 ^*}7) 3*H £ 

< 47 > -tiVH^i 71*©] ¥^3^ i*W*l; 

<48> Aj- 7 i 7 )^-o^ >a-^.^ofl ^]i %4 -y-71 ^1 ^444 ^2 # 

<49> ^"71 4l %o] # 7 ] 7l^oflA^ S^S]^ *fll Sj^^ €^*H, ^3 2)1 1 

#°1 3^3^ tij-H^i 3 ^#-3 *m 3*] 43-^ *ili ^HJ-f; 

<50> #3 42 %°] #7] tij^l 7)$o\]X\ 5^S)fe ^2 #3 *H2# 

3 3^3^ &5L4 3##3 ^12 33 *fl2 41^; 

<51> #3 41 ^ ^2 33 3"£# #4^, #3 41 ^ ^12 3*1 3^3 33 1" °l-§" 

*H #71 tiVS^ll 71^: #3 £*H 3*11 'iH^Kr -2-3-7} Ji^^ Ji^sM- 31# 

^ 3*1 Ji#f# ^3*Kr 1>£^11 3#3 ^3# 

<52> Aj-7] Tin ^ ^ ^ 2 %^1 3*11 ^#3^ #7l ^1 4h 3 3*1 3-£3 3 
-S-^H tiI^^a-i, #7l 3! 3-^3 £*H 3*11 1^3^ ^1.33 £3- 

1- 3^H 2 i *r 513. 

<53> o^f, £££ £ #^3 3-^3^ A cH13 ^sU3- 7i 

3-. 

<54> ^^Hl 1 
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<55> 
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£3^^ 4i i^HH 4€- #£4 7l* ^ 



#3 U*}: 2002/7/6 

#*]s] Tie}*! ^£^14. 



<56> tiV^^l 7l*(WH ¥^1^ i«H°l*l (100)7} ^€4. #7l ^Eflo]xl(100)^ ^^g- 

^UOOaH ^ X, Y, Z y o v %^S t^#4. S*V, #7j ^Mxl(lOO)^ #7l 
(lOOaW #7l ^H*1(100)S} ^ ^^t}. 

<57> ^-71 ^JESfl 7l^(W)^l #-££4 *r*l£ 4l ^-(102a)-ir 4^*Kr 4l % 

*(102)-§- ^1^4. #7l 41 #€(102)£ #7l tiV£^ 7l* #ofl. $-$3<H ^1 
43 #i>5. #7l 41 ^(102a)<>l i« 9X^ °}^(^}°^)^ 3^4. #7l 
41 M(102)-£t If- *fl£(He-Ne), ^?(Ar), KrF, ArF, F 2 , X-ray# 4-§-H" t $14 
. #7] «VE4 71* #i °g4?b 41 #(102a)^r #7l tiV^l 71* #ofl 

31 ^^H, #7l 41 #(102a)4 ii^z}^ ol^w 0 ^ ^ n ^ 3^ 

<58> ^>7l 41 #(102a)<>l #71 aVE^ll 7l*(W)<3} 31 333^- 41 

(102b)-8r «*H, #71 41 #(102aH 5)^3^ #£.4 7l*#S] 41 3*1 4 

^s}fe 41 *H 4(110)7} ^1^4. #71 4i 4H4(iio)fe 4i ^KiiOa), £ 

* i7}(H0b), t\ efl olJjL( hoc) ^ ^*1 7fl#4(110d)7} ^«1€4. 
<59> ^-71 41 4HUl0a)^ 41 %(102a)3 f^H £3 4l 

#'^*H ^3:4. °flM, #7l 41 4Mfe(110a) #71 3£WIM 1*}# 
^ «tt4. #71 ^ £7}(110b)fe #7l 41 4fl*Ull0a)3.43 4^% 41 31 
^^1^14. nslJi, # 7 ) nli#4°l^-(H0c)^ #7l #3 #71 # 
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si A(7ll- DC#3l 4^3. t]^#efl°]OT-. #7l 7)l#^-(110d)^r #7l DC^IJ: 

^ #7] ^1 ^|1 ^^1 ##W. 

<eo> # 7 | tilE^ll 71^5] #^4 0°2:4 90°^!^:^ SjAj-zJ-g. 7M^a| ^ 2 #(104a)^§- 
afl^Rr 42 #€(104)# ^HltVcf. #7l ^(104)^- If- <-i)^(He-Ne), 
(Ar), KrF, ArF, F 2 , X-ray* A>-g-t ^ ajt^ ^yc^ 7 )^ Aj-ofl a}^a>s]^ 2H2 , 
#(104a)£r #71 a>£^)l 71^- #ofl ^^sjo] o}^ 3^ n>H^]A-j S^s^, ^1-7] 42 % 
(104a)4 ivS^-i: 0*r ^*1 n*} 34^3. #£€4. 

<6i> #7l 42 #(104aH #71 aVESll 7l^-(W)^^ ^2 2)^^-(104b)l- €# 

*H-, #7l ^12 #(104aH 5)^51^ ^H^l 7l^-(W)#S] ^12 4^SRr 42 4!# 

^(112)7> ^1^. #71 2)12 €^^-(112)^ *fl2 €^(112a), ^>(112b), 
^i#3l°14(112c)^>l*l ^l#^-(112d)7} ^^4, #7} 42 m(ll2a)^ #7l 42 
^-(104a)£l 3*1^ ^ 42 5l€^-(104b)i: ^d^^H 

4. #7l i7>(H2b)fe #7l 42 ^12 2)^^ 

^§Al?Jcf. ZL5l ZL , #71 cl^#^ol«(H2c)^ #71 #7l ^ x-fl^l- 

DC#S #7l 7ll#^(112d)^ #71 DCaJJl 4^5.-^ #7l 

4a5l 42 ^*1 ^S.^ ##W-. 

<62> #71 X| 2 €#^(112)i if-sl^ #3 i7>(H2b), ^^#eflol«(ii2 c ) ^ 
^*1 ^l#^-(112d)fe 45. #JL, #7l 41 ^l#^-(110)i i^Slfe ^ 

^}(110b), ^i§ellol«-(H0c) ^ 4*1 7ll#^(110d)4 ^-jHH 4-§-^ t£ $14. 
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<63> %?] Jfl-( 110, 112H4 7l]#€ A)l ^ ^12 3*1 4£t- ^y>JL, -#7] 4 2 
3*1 4M xH* o}^\c^ # 7 | wvs^l 7l# tfS] £*H1 S}*fl ^5]-^ ^>7} 

£33^ ^l^>fe 3*1 ^4 V 4(H4)1- ?tilt>4. 

<64> #71*3*1 j£#-*j?-(114)fe, "fc^l 4#(WH 3^ 31352^1: 31 
4H3 3*lf- ^SLi^Rr ^2.^^(1143)1- ZL ^ JL ' ^ ^1 %(102a) g 

*fl2 #(104a)4 3 102b, 104b)"°fl ^*fl ?R>€ #7l *)U 3*1 45. S *fl2 3*1 

3fm 44 <a^jDL, #4 *fl2.5l^(114aHl 31 4H4 3*1 4& 

4 #71 ^]1 3*1 ^15] x>o]o] ^! ^^sf, ^71 31 4^4 3*1 4^4 ^71 ^12 
3*1 4^4 :*H°J ^12 €341- 44 3l#*Rr $34 ^|^(114b)# WW. #4 
31#€ ^34 ^ ^12 €34# °a^^, A ^7l 41 i£34 ^ Til 2 €3 441 44 
. *fll * ^12 m^r ^4a, #4 Ajs. iL3*M- ■ W-fe £.3 

^(114c)lr 

<65> #71 iL^SH 3*fl ti}H^l 7l^$] 3*1# Ol^-Al^ #7l £H*fl 7i^ 3 an* 3 

*H1 31*!: *r 514. #4 iL3&£ #4 afll # * ^12 oq^fl 7fl#3 3*1 4£# 
5] 4°1# °l-g-*H #4 31 4H# ol^ Sfli^ol c>^7> lH§*Rr £ 

4# ^^-451^ 31<L>3 ^14. ^^1, #4 «Ke*11 7m 31 3-*l-fr 4-§-4$, # 
7i 31 4a# oi= fe Bfls#oi #471- ^ tivs^ll 7mt 344 3141 

^ $14. 

<66> -g*H 2 
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<68> o)is\d\}X] tiV^l 7l# ^1 #*lfe XI 1 ^AHH ^ Aj-^S]- XI 1 

# ^ X) 2%-i; Xl^*Hr ^l^H ^5}^ £ nfl^- ^Aj-tb TMd-g: 
<69> HV&X1 7l*(f)ol ^<*M^ ^Efl olxl(200)7> ^1^4: ^-71 iEfl 01^1(200)^ 

^(200aH X, Y, Z ^-§-^4. £?h Aj-7] ^Bflol4(200)^ #71 ^4 

(200aM 21*1) ^71 iEflol^l(200)5l ^-¥-1- ^AS ^ ■ 
<70> Aj-7] tiVc^ 7l^(W)^| tfl^fl ^Aj-ZM; ^fe XU #(203a) X] 

1 oj A >44^ 4= Xl2 °gA}z]-^ ^ 2 ^-(203b)^r S^xr #^(202)*- ?*Mt\- 

<7i> Aj-71 ^H.( 20 2)^ *>M-5] ^(202a)^ ^1 $4. aj- 7 | ^(202a)-$-S 

^-El ^a>£1^ ^ Aj-ofl o^^^H ^71 M XI 1 #(203a) ^ Xl2 #(203b)-°S 

££]5]fe # ^-aj7l(202b)l- fBl^. #7l M(202a) ^ #7l #££l7l(202b)^r #71 
XU #(203a) ^ #7l XI 2#(203bH $7) wV£Xl 7l# #3 p}at ^ $1 

fl^CHAl oj-^-)^ c^^t}. o] nfl , Aj-71 ^ (202a)^ # £3 7l (202b)^r # 
7l XI 1 ^Al-zM 90° 7} ^WHr y}^-3]^4. 

<72> Aj- 7 i #€(202a)£ 1# vil^(He-Ne), ^^(Ar), KrF, ArF, F 2 , X-ray# A}-g-f; 

#7l al-HXl 7l^(W) ^Hl 0 Ja>^ Xll %(203a) % Xl2 ^-(203b)£ $7) *>H 

XI 7l^(W) Aj-o)l ^Ajsjo] ^ P>aiAi S^S)^, Aj-71 4l # ^ *fl2 #4 ±^ 

Ol 0 ^ ^ ^ 2]^^-^ Zj-Z}- Aj-^4. 
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<73> ^7) 41 #(203aH $7) fc^l 7)#(WHH SWfe s]^^(205a)i: ^*H, 
$7] 4l 3K203a)°l Sl^sjfe 7j*(W)^ 4l 3*1 4S# 4 1 ^ 

^-(210)7} ^ti]^4. 

<74> #7] 42 %(2Q3b)°] $7] $5L4 7}#(ff)a?H S\*4$±r ^€€C205b)# 
$7) 42 #(203bH 3^3^ 7l*(W)^fi] 42 4^Kr 42 

(212)7)- ^a]^cf. 

<75> ^-71 4^^1-(210, 212HH 41 42 $1*1 #*^al f ^7l 42 

-$)*) *H# o)^.^ #7] ti>£4 7)* #2} *MJ«Hr o^>7)- 

■' iL^£)£r iL^^M- 4#*Kr $1*1 iL^f(214)t- 

<76> #7] 41, 42 ^1^^(210,212) ^ fl^l J2/5HK214)fe #?1 41 ^Hl^l ^4 

<77> # 7 ] ^*fl #5.4 7]^^ 3*11- oj^A]^ -S-71 aV£4 71^ 

33"$ $1*H 31$ <r 5£4. #7l «J£4 71 ^ ^1 #*lf- A>-g-^, -S-71 >§l n} 

3# °i^4r sflE^i ^*>7> 5a i^it 7i^t ^^i ^^Ai^ ^ 



<78> ol^oflA^, #7] ^§1 #*11- >M~8-*H ^4 7l^ ^t*Hr ^ 

<79> £5fe^ t^^l «J ^HH ttj-s tiV£^l 7l# ^1 #S *)Mol4. 

<80> ^ v}=L7\ q$£\o\ ££4 7l^ iBflol^ #«-6|j S-^^tf.CSlO) #7] 
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4 o] ±% * 4^ ^cH m ^1 43#4 %#5)<H $14. #?1 ^ 

1 p}£Ur #7l a>£^ 71^1 ^^S]^ ^4 ^ 444 ^HB}o]ti. 4*1. #4 

4*H1 ^£4. #4 581 43t? £3 £44 3fl^i-oi ^o. s ^44 a 

;-°4, #4 sflBH-o] *]A}4^ ^ s^Kr sjaj 343>)4 ^t^- tb4.. 

<8i> 0144, 4 i^ #4 33 4a #i ^4*»ll 5A>^4.(S12) #4 afli #£•# 
7] 4^*11 7m #<H| $#34 &tt 31 43 #-§• <3^3A3. i^tl-4. 

<82>: ^.71 4a #o_s *ll 1 #£'#71 ^1 4h«H4 4^44, ^-71 

#4 i#4# 4-f-fe 04 414 n4 41^5. #4£4. 4 41 , #4 ^1431 3. 
44^ 4 44# #4 #34 d, 4^44 e , *fli #4 A 43 41, 

<83> dsinfl = nA (n=0, d2, ^ ....) 

<84> ^- A 6 3. 4li#4 ^#^4.. 

<85> % 7 ] a]i #4 #4 4i^ll 44*114 4Mrr 41^-1: ^3-^-5. ^43, # 
4 #44^4. 3^3, #71 %4 ^]7l# dc#Jl 4^35. 4^&zll4W-. #71 DC# 

3L 4M ^^^1 ^1 43 1^.4^8: T^44 #7l 31 4351 afll 44 
##44.(S14) 

<86> # 7 ] 42 4£- #7i 31 4a #i 0 s4 90° 4 ^4 43 444 <^a|- 

40.^ SA>tV4.(S16) #7l 42 #£ #71 4 1 #6fl 4^ A]-^ afll 44 4^4 ^j. 
1- il#44 *H^4tt 444. #7] 7^12 4£ #71 ^1 44 #ofl SAff- nfl 

2:A>§ ^ oJ4. ol nfl ( A>-g-7}^ #7l ^2 #4 4# ^ #7l 31 43 #35. 
°^A>4^ Si 444 4£ 43 A] <*J7 0^6}: Aj-7] a>c^ 7 ]^. AV 
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i *§444 31 43 4#3AS ^444. o) ufl, 42 4£ 44 4l 

<87> 4?1 42 44 Aj-7] 7l#ofH 4*i4fe 4^4-1: ^Sj-jl, 44 4444 

4. ii^jl, 44 44 47]^ DC4J: 4^s 4^#444-4. #4 DC4J: 4^4 H 
434 31 44 4ss]## ^444 #4 31 4a4 42 44 4£» 
4#44.(S18) 

<88> 444-^.^, ^44 31 43 444 44 44H 9\n 41 44 4£ 4 2fl2 
34 4lt 44 4#44 44 4M€r ^4444 44. ^M, #4 *)144 44 
^§444 Sife 31 4^4 441:4 44tt ^-4 44^ ^4444, ^-4-°^ 44 
41 4^ ^l€# 44 447V 44444, #4 41 44 4£ ^ 42 44 4£^ 
444 &:el a4 ;§44 it^s 4#44 ^4. 

<89> ^-440.5., 4^4 4# 44 ^^4fe 31 43.7} 45. 4-4 4*1 4a, 

4 31 4a4 44#4 £44 444 £ 6^ 4^44 #4^-4. 

oo> ^-71 41 4(250)-!- 41 £4#4Hr 31 4a(254aWl ^r444 2:444, 44 
41 4(250H 44 4444 4^4^ 44fe A434 €4. ^4^-, 47] 41 4(250) 
^ ,4-7] 41 £44 «1«H 42 £41- 4^ 31 4a(254b)4 ^444 2444, 
471 41 4(250)4 44 4444 444^ 4^1^ 4?1 A4344 44 44^s. ayi 
4f- 444 B434 44. 

oi> ^ ^-71 41 4a7> 44 ^cH 44 £4444 5E±r 4444 44 31 4a 
4 £47} £44 42 £4* 7>4 34-4^ 4444 444^ 4*14 4 
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5] #^0.3. AY1 $7} ^ €^1^ #5} ^ 

711- DC^lS 4^o.s ^>#sl^ *lll 3*1 ^sflfil 3! n >3 3*H1 «1 

<92> w}^i, #71 ^12 #(260)^g- *fll ^^l- £fe 43(254aH ^3 S^V 2 ^ 

a>oja>a17}^, ^"71 ^2 #(250H1 5)3: 2l^%(252a)^ Ol 

*H ^c}. nelJI, ^-71 2fl2 #(250)# ^7} m £°H1 «l^fl ^2 feoli- 3 

1 43(254bH ^<H*> 7}*1^ 4^ A M7l^,/a-7l *fl2 #(260H 

5)l#(252bH ^£)tt 3*1^ ^7] C*134H #^0.5. AY2 ^ °13£ 
D^l^ol s)cl-. 

<93> ^-71 ^ 437} ^ofl oj^fl ^1-51714 Jt^ ^P>£]ol ^ ^1 n>H 

51 ^ol7} ^0>7l 7112 7H ^-fife 3^ 0 1 «Sl^r 3*17]- #°1 Hj-^o.^ 

AY2 ^ ifl, ^-7] %°) 47l# DC^lS 

#$*H ##3^ ^12 3*1 2|-£*r -MSI 3*H -g"3 y oH^S. ol^Sl 

<94> *ili 3*1 ^&<q- 3*1 4a#3 *M* °l-8-*H 31 n >3 sfl^si #*} 

oil ^>7> iL^^i, 3*1^ *r ^^-ir 

711^4: (S20) 

<95> ##*| ^s>^, -#7HH i« ^1 *>a3 ^ol7> #0} 

A o v 7l ^11 3*1 ^ *fl2 3*1 ^-a^ $-*\7\ ^m^-, %A Ai 3*1 4 

5. ^ ^2 3*1 5l-S7> -g^V £*| ^^1, # 7 ] Till ^ 
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X|l »o , -f^ ^E^4. til^ofl, ^71 X|2 ^ SJ^^M Ajl^s]^ ^^)^ ^-7] ^Xl 
% 31 4^5.^ S^^l ^flAlS]^ ^S^E] ^71 X]l « 0 H>Jf ^g^TT Xl2 ^ 
4^^€4. ^, ^-71 ^1 pfiis] ^7fl=l ^olsf 4# ^o-, A> 7 | ^ U ^. ^ *|]2 

3*1 ^-S. &tfl W-°5L 44 <^>1^^4. 6 1# <>]-8-*H ^-^>1- JiWfe 3H4. 
<96> ol^jA-], o_*\ ^o\] tflsfl ^ ^ # Xfl4 ^1^4. 

<97> -£Xl^ 31 P>H^1 £7$<$$] ^7} XU #ofl o^fl ^S)^ XU .^^2]. 

^ls^i XU £34«- 33W. 0 H^i, *iXl#4 31 *\3.<i\ XI 2 %°\) 

cqsfl ^s-s)^. ^ 2 <^ ^ha^ *}o)^a) 42 £^4# 43tb4. ^31, #7] XU 

^ Xl2 tg^H 44 X|l ^ Xl2 ^)§>J1 ^>*H J£3#-i: ^4 

<98> <^7HW, ^"71 XU ^ Xl2 ^1: ^Kr ^^W. 

<99> ^1-71 31 ^ojoj) rt^ # 7 1 XU #ofl ^ §fl XU ^S. 

44 Xl#*!:4. «=»! Wl, 31 4^4 ^o]7V #oj.^ sa^ f #7l Xl#€ 

XU 4*1 2±g_±r -gXl€ 31 4^ 44^.43 XI 1 ^0.5. 4^1=4 3)-£&o} £ 

4. 31 sflBil-o] £0] 7j±6\) 4^ # 7 ] XI 1 3*1 $&7\ XI 1 

<100> ol^Ai, Aj7l 31 4^4 £o]6|| 4E1- # 7 ] XI 2 4*fl 4^MI*r X12 4 
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*1 4s.^ AA °1 n fl, -8-71 X|2 %<>] ^% n>as. 4^45]^ *H 

44 ^7] X|2 3*1 4£&1: 0 1 ^4*1 ^-71 XI 2 #4 ^44^ 0°2iA 90° 4 ^4 

o]^ 44^1 z^o S 4^SM oio^o> 3.4. 
<101> oj nfl, ^71 ^1 4H4 £0)7} ^0>^ olcf^, >5J-7l X|#'€ X|2 44 4£^r ^ 

efl4 ^| 43 44^4 #4 XU #^4 T£5\t= X|2 4 

£3M €4. 4 #4 ^1 n> a o|] £-#5^ 3)^4 £oj ^ofl re)-B]- #7| *j| 2 

34 4^7}- X| 2 4**Rr ^Ht- ^4 3^4. 

<102> o]oj^ 7 # 7 ] 3! P>3ofl Sf-S)^ S»W4 feo ]7> ^-f , #4 X]l ^ 

AS 4**=4*r <£4&(AA) £ X)2 « c >f^ 45-M4^ ^^^(AB)<^1 44 
41-4 t#&4 0<X 4^ 4tt ^-B-^l-i: Xl^^-CE 7 <X nfl, # 7 1 *)--§- 

f^H, #7l X| 1 »J-f 4)£ES)H #43H ^*fl*}^ $0] ^)mB\7} 5\JL, 

#4 42 ^JLS £4*H ^*A4fe &4 X|2 ^E^V 4fe ^ol 4. ^-71 

#4 xi 1 44 ^ X12 447} 4*fl4 «i$m-g-# 0°1 €4. 

<103> nfl^, ^-71 41 X]44 ^Hl 4*fl 44 ^-Si -£-47} ^W44H, ^SH: 
^ $14. #4 7§1 p>h4 ^°l7> £<>1 4^ W^MH, 4"4 

XII $1*1 4&7V 4**fe ^ 2 <fl*| 3^7} ^H7> #4 X] 

1 44 ^ X12 *14fe *]sL 4# £XI €4. 
<104> 444, ^-71 xl 1 €44 4 XI 2 €4 4*11 44 XI 1 ^ XI 2 44 # 3<5}JL o]l- ^- 

#44 ^4^ iL^SH 4*fl $£X| 71^-i- ^t*>4. (S22) 
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<105> #71 #«H1 4*fl .Ji^it-g- ^.2.^4, #71 3! 4^1 i^fe 4^4 #4 

4^- -2-41- ^^^^ 4^-t- ^§1^- t $14. 

<106> # 7 ) yj-^ojl 51^, ^ p}37} $Hr ^^S. #4 ^1 v\EL*\] if" 

3 3fl4«-^ #44 ^444^, £.2>7> iL#4ir -Jl^iSt-a- ^1144 #4 71 

[^4 3.4] 

<107> Hl-4 £o| ^ofl 44^, ti>£^l 4 #4 ^^5. #71 ^1 v}3.o\] 2. 

t€ *H€M #*}7\ ^3444 SE^ #71 ^1 p}=l4 £#ofl ^^Sfl^l;^ ^ol7> 
#^4444:51 #71 41 4=L4 ^3HLl 44 ^ $14. ^l«fl , #7l 

4*1 4^7} 444 ^344 &44 1^3 4 te^l 444 ^1 0,^-1- "jv^ ^ S|l 
44, #71 a>£^ll 44# ## $j*H 414^ ^ $14. ^42-3., tiVH^fl 71 

& $%o] Wrf>) 4^44^ S£ 4^44 ^4 *H ^4 l-^-i: 4^4^ 

4 s $14. 44$ ^4 1-^4 4^3. 431 £H31 444 ^# £ 414^ . 

41" $14. 

<108> #£$ yJ-Sf ^oi, ^ i£^4 4444 ^4°flt- 42:44 ^44£44 *1)4 4^ 
£44 ^£4 ^-^44^ 444 ^-4 3^4 444 47)14 £ ^44 44 ^ <83°. 

3H44 44 *4M4 £ 4444 ^4 4 £444 <r $1^ 4 
4t ^ $1^ 4*14. 
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031 #5Ln 71^-1- *)l^Rr #7fl; 

ii) #7l ^1 n}H3 ^^-Tfl #71 n>3 #AS a)U #7)1; 

iii) #7l ^A^ %o) Aj- 7 ) S^Sl xlH S^^g; ^#?H #71 

3f 4^3 *!ll 3*1 '#741; 

iv) #7l 4a. #Jl3. #7] ^1 3*1 3^3 i^S>7l 3*H SL#3" 
V)#7l ^A}^ i#^o] ^y) P}a^Ai 5]^^ ^2 #7] 

^1 4^3 42 3*1 4£# ^3-*Kr #7)1; 

vi) #7l *fl2 3*1 3-S3- *1U 3*1 4£3 *M* <>l-§-*H 7l^ ^1*1-713^ 

Vii)#7l i«i o]«l] ti>£*)l 71^51 ^l^>fe #7111- ^*Rr 3^ 

2] 

5^*1, #71 #7l #£^1 7l# #6fl ^A}^ Zl-O] 0 °^3l- 90° 

*l*Ki ^HH AjEJJ^ o]± ^40} zl-o] ^o. o.^ ^ aV £ ^) ^ ^ 

3] 

^1^1 SA^H, #71 i)#7ili- o) 3fd\], #71 ii) ^ iv) #7^11- ^-AHl 

^*Rr ^ ^J^-S #£^1 71^3 3f 
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4^4 $7} vi) #4^, 

41 €$1*H- *l^sRr #31; 
o}^*\ 42 *l^*Hr #31; 

#« ^^*h °i^^m ^^'^ ^ «vetii 7]#o] 

44*M ft?) 41 42 

*1 AA 4^}^ #31; 

Tfl^S #7} 7)11^*1 ^-K^l^l ^31*1 3! n >3.Sl ^1 Tfll 

3=^5^ ^l^Rr #31; 

*1 AA 31^*Hr #4; 

^7} 4#& $7} 42 31*1 3! ^£5-^ 7112 

tt ^ls^Rr #31; 

slfe ^"71 7112 'JfiS 41=151^ £33H zl-zl- aJ-g-sH oj^s] ^-AV^ol 
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6] 
7) 

^116^1 #7} #7) *fll ^fAS o]^ 

8) 

^7l *fll ^-o] ^-71 ti>£^)l 7l^oflAi 2]^£l^ afll J^^- ^ *H , #7} 4l 
#7] 42 ^7} tiV^n] 7]&o\]X] i)^^ 42 5\*i%-$r ^^H, 42 

%o] sl^sqir #5.4 7)^b\ 42 ^^1 s}-<^Rr xl2 

^-71 41 ^ 51-^1- ^^n, ^7] i ^ X| 2 Q&q xHt ol-g- 

*H #7l a>J£X] 7^ ^*fl *H!*Hr -2-^>7> iL^^r Ji^SMr ^ 
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9] 

*ll 8%H1 #7l ^^-er #7] 3U %°] $7) #5131 7}^ ^v}?)] #7l 

#£31 71 # #<H| 2:A}S]5L^ ^<?Hr #5131 7l^-S] ^1 #*). 

10] 

*ll 8* 0 H1 312 #71 #5131 71^4 i^zj-g; 7^1^ 

^ #7l #5131 71* #°fl S4Sl5i^ $#*Rr ^ S-^^-S ^ #5131 7l#2] ^1 
#*1. 

11] 

318"%H1 $X^, # 7 ] #^PHr, 

#71 31^^ #71 #5131 71 ^ tflSfl 27fl£l ^ 311 

# g 312 #5LJeL £e)*Rr % £e]7l3. 7#3*r 3# ^AS *m #5131 7]^ ^ 
1 #*1. 

12] 

3lirM &°\*\, #71 ^ £ % ^Hl7lfe #71 #5131 7l#4 «<5>3l 7> 
^}51^ °l^«-4 ^151^ ^ SRf #5131 71^ ^ g #^1. 

[^T^ 13] 

318%H1 9X^, #7l 

31 1 3l^Hr 311 £ 
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42 4^}^ 42 ^E)^ ^ til^^il ^1 

14] 

[3?^ 15] 

#7l tilH^l 71^ ^ 0 H] ^71 ^ ^2'#S) 2]^^ *H*H~i- €^*H 

<y 42 44 s3*> tjiw; 

#7} 41 £ 42 $41 *H 44 ^11 ^ *I12 ^jBil- #1*>J1 ; ^71 ^ 

16] 

48*M <&o]*\, #7] A}-g-£)^ If- tfl^(HeNe), o} = ^(Ar), 

KrF, ArF, F2, o]^o\# ^o)]^ ^s\^ ^o]^ o]± ^oj ^ 
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17] 

Till %3 f^H ^ *>^o] S|^oJ AJIAI^ ^1 

^7l DC^lJl S^iLsL^ >8-7l ^1 v}EL°\ afll 3*1 3hai- ^>#§}^ 3*1 31^ 
Jf* -^l^Rr ^HJiLJL ^ #S*fl 71^ ^1 #*1. 

18] 

sa^H, ^-71 *fl2 4^^, 
A oM ^12 ^H^-t-^ 4fl^€ ^12 s|l^ 

^"71 DC^lS. ^-71 ^1 P>£i3 *fl2 3*1 3*1 31# 

^# 7*1 *Rr ^ tiJr^l 71^ ^ #*1. 
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